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g

SUMVARY OF S| GNI FI CANT CHANCES

The history of the pragem was extended to include award of
t he New Bedf ord Panoramex Contract, January 8, 1993
(paragraph 22)..

In the description of the climomeitesr, paragraph 31 d. (1),
tdigitall |iquid crystal display" was replaced with "diafll"

Reliability and maintainability requirements were updated
(paragraphs 32.d and 32.e)..

| nt erchangeability requirements were updated (paragraph 32.ff)..

| nterface specifications for the Mintenance Processor
Subsystem Link Control Unit, and Renote Monitoring Subsystem
wer e updat ed (paragraph 33.a.)..

M LESTONE SUMVARY SCHEDULE, Tabl e 4-1,, was updat ed.

Descriptions of the program management organi zation
(paragraph 50),, program contacts (paragraph 5]1%) and program
coordination (paragraph 52) were updated to reflect

organi zational and personnel changes.

PROIECT RESPONSI BI LI TY/ COORDI NATI ON MATRI X, Fi gure 5-1,, was
updated to reflect organizational changes.

The PAPI DRR schedul e was updat ed (Tabl e 7-L)..

The menbership of the acquisition phase configuration control
board was updated (paragraph 74-a)..

Descriptions of the maintenance concept and training were
changed (paragraphs 90 and 91)..

Page iii (and iv)









P6850. 32A

CXAPTERY .  PROJECTMANAGEMENT

50..
51.
52.
53.

54 .
55..
56..
57.
58..—

Project Minagenment, General

Project Contacts

Proj ect Coordination . . _

Program Responsi bility/Coordination Mtrix

'\F/étg._5~ll. rogram Responsi bility/ Coordination
rx

Pr01 ect Managerial Conmunications

| npl ementation Staffing

Pl anning and Reports

Applicable Documents

5%. Reserved

CHAPTERG:. PRQIECT FUNDI NG

60.

Proj ect Fundimg Status, Ceneral

B?-660. Reserved
CWPTER7,. DEPLOYMENT

70..

71.
72.
73.
74..
75..~

General _ Depl oynent Aspects

Tabl e 7-i PAPT DRR Schedul e

Site Preparation

Del ivery

Installation Plan

Configuration Mnagenment Plan
7%.. Reserved

CHAPTHERER . VER FI CATI ON

86.
87.-

Factory Verification

Checkout _ _
Contractor Integration Testing
Contractor Acceptance |nspection
FAA Integration Testing
Shakedown and Changeover

Joiit, eEgeptanee | nspecti on (JAI)
89. Reserved

CHAPTER® . INEEGERATED LOGE STI CS SUPPORT

90..
91.
92.

Page vi

Mai nt enance Concept
Trai ni ng _
Support “Tool s and Test Equi pnent

7/22//94

Pase No.
19

19
21
22
27
28

29
29
29
22
30

31

31
31



P6850. 32A

CXAPTERY .  PROJECTMANAGEMENT

50..
51.
52.
53.

54 .
55..
56..
57.
58..—

Project Minagenment, General

Project Contacts

Proj ect Coordination . . _

Program Responsi bility/Coordination Mtrix

'\F/étg._5~ll. rogram Responsi bility/ Coordination
rx

Pr01 ect Managerial Conmunications

| npl ementation Staffing

Pl anning and Reports

Applicable Documents

5%. Reserved

CHAPTERG:. PRQIECT FUNDI NG

60.

Proj ect Fundimg Status, Ceneral

B?-660. Reserved
CWPTER7,. DEPLOYMENT

70..

71.
72.
73.
74..
75..~

General _ Depl oynent Aspects

Tabl e 7-i PAPT DRR Schedul e

Site Preparation

Del ivery

Installation Plan

Configuration Mnagenment Plan
7%.. Reserved

CHAPTHERER . VER FI CATI ON

86.
87.-

Factory Verification

Checkout _ _
Contractor Integration Testing
Contractor Acceptance |nspection
FAA Integration Testing
Shakedown and Changeover

Joiit, eEgeptanee | nspecti on (JAI)
89. Reserved

CHAPTER® . INEEGERATED LOGE STI CS SUPPORT

90..
91.
92.

Page vi

Mai nt enance Concept
Trai ni ng _
Support “Tool s and Test Equi pnent

7/22//94

Pase No.
19

19
21
22
27
28

29
29
29
22
30

31

31
31






7/22//%4 P6850.32A

CHAPTHEIRI 1 . GENERAL

1. PURPCSE. This Program I nplenmentation Plan (PIP) provides
techni cal guidance and direction for inplenenting the Precision
Approach Path Indicator (PAPD) Systemw th Renote Mnitoring
Subsystem (RM3) i nto t he Natiomal Al r space System (NAS)..

2. DISTRIBUTION. This plan is distributed to division level in
the office of the Program Directors for Conmunjcatjons and_
Aircraft Acquisition, “Navigation and Landllr\}g,s WWeat her _and Fl i ght
Seiwice Systens; to division level in the Syst em Engi neeri ng,
NAS Qperations, Requirements and Life-Cycle Management, Ofice of
Airport Safety and Standards, _Aviation System Standards, O fice of
Acquisition Support, and Air Traffic Plans and Requirements; to
branch level in the regional Arway Facilities (&), Lagsttiss,
Airports, Air Traffic, and_Flight Standards divisions; to division
level in the Engineering, Test and Evaluation (T&E) Service at the
Federal Aviation Adm nistration (FAA) Technical Center; to branch
| evel in the FAA Logistics Center and FAA Acadeny at the M ke
Mbneoney Aeronautical Center; limted distribution to the Airway
Facilities General National Airspace System sectors, sector field
offices, sector field units, and sectof field office units.

3. CANCELLATION. Order 6850.32, Precision Approach Path

| ndi cator with Renote Monitoring Subsystem(PAPT with RMS)
FA-l@IZiGEd Project Inplenentation Plan, dated June 27, 199@, is
cancel | ed.

4. A | TYT THLS PLAN. The Program Manager for
Navi gation shall approve all changes to this plan.

5. EXPLANATION OF CHANGES. This revision expands the scope of
the PIP to include project inplenentation planni n% for production
PAglrt systens produced by another contractor. In addition, it
updat es:

a. "Project history and provides revised schedules for the
New Bédifmird Panoramex (NBB) PAPT ( Type No.FA-106G20))..

b. Project managenent functions to reflect organizational
changes.

6.-19. RESERVED.

%ﬁpj} Page 1 (and 2)
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CHAPIERR2. PRQIECT. OVERVI EW

20.. SYNOPSIS. As a result of the FAA's exam nation of the
current alrport visual navigational aid systenms and deternination
to conply wth International GCvil Aviation O ganization (ICN?)
st andards, the concept of a PAPI system has been devel oped. The
PAPI program consists of procuring the eSU|ﬁnent.speC|f|ed In
FAArEéﬁﬁ%ﬁ, Four - Box Preci sion Approach Path | ndicator, and
installing and integrating the system as part of a visual aids
establ i shment program

21. PURPCSE. The PAPT system provides vertical visual [anding

gui dance to the pilot. e PAPTI project will provide an
International standard system
22. HI STORY.

a. After exam nation of many different visual glidepath

systems in cooperation with the ICAQ, the FAA adopted the PAPI as
the national standard for a visual glidepath system The PABI
system speci fication, FAA-B-2788%, was basel i ned and the program
proj ect budget ed.

k. The first PAPI contract was awarded to Sonicraft, Inc.,
an Sg%)contractor. The contract was awarded October 15, 1985,
for systens and equi pnent deliveries with nodifications were
made t hrough 1992.

c. On Septenber 29, 1988, contract DTFAQL-88-Y01051 was
awar ded to AW Corporation of El Segundo, California, for 100 PAPI
systems. This total was increased to 253 s¥stens. I'n
hbvsnber 1993, the contract was termnated after delivery of 110
syst ens.

d. Contract DTAFO1-%3-¥-(00Z2 was awar ded Janua.r?/ 8, 1993,
to NBR. This contract wll Rroduce 31 PAPT systens built to the
AWWPAPT syst emdrawi ngs. The contract also contains options for
up to an additional 300 PAPI systens.

e. The PAPI equi pnent to be delivered under
sulbypadgyrapin 22.d. IS the subject of this order

23.-29. RESERVED.

Page 3 (and 4)
G oe 3 (and 4
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CHAPTEIR33. PRQIECT. DESCRI PTION

30. PFUNGCIIONAL DESCRI PTION. The PAPI system (Figure 3-1,
Functional Relationship of PAPT Units) will consisSt of four Ianp
housi ng assenbl i es (LHA),, a power and control assenbly (PCA), and
aRNEs. The air/ground (AGQ receiver/controller is provided (when
required) by the region/sector. |t is not part of the PAPI
system ~ The PAPI systemw || provide the pillet visual descent

gui dance to the runway during a non-precision approach.

a. l-am Houstiing Assenibllw,. Each of the four LHA's will be
set at a different angle (20 mnutes apart) and will enmt a beam
of high-intensity light, the upper half show ng white and the
bottom half showing red. As seen by the approaching pilot, the
PAPT system wil | ap{)ear asa bar of four quick transition
red/white light units whose on-v%lll depath signal (usually _
3 _de'g];reesz) IS two red and two white lights. Wien the aircraft is
slightly bel ow glidepath, (between 2 degrees, 50 m nutes and
2 degrees, 30 minutes), the signal will change to three red and
one white light. \Wen the aircraft is further bel ow the
gl i depat h, el ow 2 degrees, 30 mnutes), a fly-up signal of four
red lights wll be seen. Conversely, deviations above the
glidepath will cause the outputs of the |I%h'[ units to appear to
turn successively white. See Figure 3-2, PAPI System Si gnal
Present ati ons.

_ k. Power and Control Assenbly. The PCA contains the input
circuitry required to operate the PAPT system The PCA al so
supplies power for the PAPT systemat two |ight intensity steps,
one for daytine operation and one for night operation. The
intensity of the l[ights is controlled by photoelectric circuitry.

c. Renote Mnitorins Subsysitesm. The PAPT will have a
builtli& RMB function which wll nonitor current, voltage, tilt
switch, and on/off status. The interface with the PAPT =& Wi | |
be a link control unit (LCY) to the maintenance processor
subsystem (PS).. |In addition to providing equi pment status and
alarminformation for maintenance purposes, operational status of
the lights will be determ ned and provided to the Tower Control
Conput er Conpl ex J’FCCIC%) at those Airport Traffic Control Towers
(ATCET) so equi pped. houl d the airport be unmanned and control
transtferred to the TCOG, operational status information will be
provided to the TCCC via the Renote Mintenance Monitoring System
(RMMS) whil e operational control will be given directly to the
?llot _tthtrough use of the aircraft very high frequency {VHF)
ransmitter.

s R
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FI GURE 3-1L. FUNCTI ONAL RELATI ONSHI P OF PAPI UNI TS
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d. Amng Instrument and Calibration Bar

(1) Clinometrer. An FAA approved clinoneter will be used
to accurately adjust the LHA during cross-leveling (lateral),
| ongi tudinal "Ieveling, and elevation setting.

(2) Calibration Bar. A calibration bar is provided by
t he PAPT manufacturer to permt field checking and calibration of
t he elinometer provi ded wth the PARI.

~e. Renpote Radio Control System(®RRCS) . Control of the PAPI
will be available fromthe T at those ATCr's so e%%%gyed. At
non~-TCCC ATCT's control will be provided through the In
round- ground node and aircraft very high frequency/ultra high
requency (VHF/ UHF) radio (part tinme ATCT's only) in A/ G node.
The region w |l have the option of using conventional control
lines I'f that option is nore practical

31. PHYSI CAL DESCRI PTI ON.

a. Lane Housi ng Assemblly The PAPI system consists of four
IHAI'sa' each containing three [anps and three red glass filters
The four I!ght units are arranged in a bar perpendicular to and on
the left side of the runway and facing the aﬁproach end of the
runway. The PAPI optical Systemis set by the manufacturer, and
no additional adjustnment, other than aimng the tHA'ss;, i s
required. The 's [Figure 3-3, Lanp Fbu3|ng Assenbly (Side
View) and Figure 3-4, Lanp Housing Assenmbly (Front View] are
installed on a rigid nounting base with three adjustable’legs,
with frangible couplings, to pernmit aiming of the |ight beamto
any vertical angle fron1h0r|zontal to up to 6 degrees. In
addition, the mounting and adjustnent hardware permt transverse
Ievelln% where any mounting leg may be up to 1 Inch hlﬂher or
| ower than any other leg after installation. Wthin the L&A, the
| amp nounting assenbly permts firmand positive positioning of
three Qa5|lg repl aceabl e lanps. Focusing of the optical systemis
acconpl i shed by adjusting the filter. Three red filter
assemblies, with a transmttance of at |east 15_Percent when | anps
are operated at full intensity, are supplied with each LHA. | n
addition, three projection |enses, recessed under an overhang to
mnimze direct 1npingenent or splash-back of rain or snow on the
| enses, are nounted in a vertical frame at the front of the LHA.
A termnal block rated to carry 10 anperes (Anp) at 250 volts
alternating current (W%CB I's provided at the rear of the LHA,
along with termnal blocks for S|gnaI_MAr|ng. The entire LHA,
excl udi ng lanps and nounting | egs, wei ghs 86 pounds.

Page 8
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“a. Power Reuuirementtss. Power requirements for the PAPI are
outlined in Oder 6950.2C, Electrical Power Policy Inplenentation
NattiomalAl r space Systems Facilities. The PAPT system operates on
a single phase, 60 Hertz (Hz), 120/240VAC grounded-neutral power
source. In addition, the RNB uses a two-hour back- uP_ battery
power source to naintain operation during an alternatjng current
égg) power interruption. he [amp | oad Consists of six 200 watt,

AR-@4,, or eci]ual, 6.4 Amp lanps in each of the two-wire output
circuits. The systemis designed to suppress sw tchi nﬁ transients
and to wthstand transient increases suPerl nmposed on the
120//240vAC s power | ine input voltage that reach a peak val ue of
500 volts for as long as 50 nilliseconds. In addition, the
equi pment is designed to withstand [ightning transients
superinposed on each input power Iine.

~ b. Sitiimgy. The PAPT nust be sited and ainmed so that it
defines an approach path with adequate clearance over obstacles
and a mninum threshold crossing height. [If the runway has an
el ectronic landing systemglide slope already established, the
PAPT is installed so that the visual glidepath angle will coincide
with the electronic glide slope. \Wen an electronic glide slope
is not present, one nust determne a position and an ainmng for
the PAPT which will produce the required threshold cr035|n%ﬂge|ght
and clearance over obstacles in the area. Generally, the PAPI i's
installed in the configuration depicted in Figure 3-%, PAPI System
Configuration. Order 6850.24, Visual Quidance Lighting Systers,

dat ed” Decenber 17, 1981, cites the siting criteria.

c. Electromegeitiicl nterference. Conducted interference
levellE*on inconing ac power [eads, control |eads, and signal |eads
shal | not exceed the |imts for CEO3 as defined i n MIL-SID-46d1,

El ectromagnetic Em ssion and Susceptibility Requirements for the
Control of Electromagnetic Interference, for its equi pment
classification. Radiated em ssion over the frequency range of

30 kiilloHz t 0 400 megaHz (mHz),, at a distance of 20 feet, shall not
exceed the limt for RE02 of MIL-STD-46L. .

dl. Re[_L'tLalhijJ]djrw. ) The reli abi |bl ty par a}rretlers f(or thef PAP][h
systemrequire that the nmean time between failure or _the
t_éAl's and the PCA shall not be | ess than 2,500 hoursﬂiﬂfﬂqﬁl]ﬂ‘iﬁ'i‘IWIBF
for the RMB shall be not |ess than 11,900 hours. The contractor
wi |l denmonstrate conformance with these requirenents by performng
areliabili t%/ anal ysi s in accordance with MIIL—II-WK—ZI:IZ%, .
Reliability Stress and Failure Rate Data for Electronic Equipnent,
ﬁ(r)ld t|)n l?ccordance W t h RADC-TR-7%-22,, Nonel ectronic Reliability

t ebook.

Page 12 %q‘rm%%
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defines an approach path with adequate clearance over obstacles
and a mninum threshold crossing height. [If the runway has an
el ectronic landing systemglide slope already established, the
PAPT is installed so that the visual glidepath angle will coincide
with the electronic glide slope. \Wen an electronic glide slope
is not present, one nust determne a position and an ainmng for
the PAPT which will produce the required threshold cr035|n%ﬂge|ght
and clearance over obstacles in the area. Generally, the PAPI i's
installed in the configuration depicted in Figure 3-%, PAPI System
Configuration. Order 6850.24, Visual Quidance Lighting Systers,

dat ed” Decenber 17, 1981, cites the siting criteria.

c. Electromegeitiicl nterference. Conducted interference
levellE*on inconing ac power [eads, control |eads, and signal |eads
shal | not exceed the |imts for CEO3 as defined i n MIL-SID-46d1,

El ectromagnetic Em ssion and Susceptibility Requirements for the
Control of Electromagnetic Interference, for its equi pment
classification. Radiated em ssion over the frequency range of

30 kiilloHz t 0 400 megaHz (mHz),, at a distance of 20 feet, shall not
exceed the limt for RE02 of MIL-STD-46L. .

dl. Re[_L'tLalhijJ]djrw. ) The reli abi |bl ty par a}rretlers f(or thef PAP][h
systemrequire that the nmean time between failure or _the
t_éAl's and the PCA shall not be | ess than 2,500 hoursﬂiﬂfﬂqﬁl]ﬂ‘iﬁ'i‘IWIBF
for the RMB shall be not |ess than 11,900 hours. The contractor
wi |l denmonstrate conformance with these requirenents by performng
areliabili t%/ anal ysi s in accordance with MIIL—II-WK—ZI:IZ%, .
Reliability Stress and Failure Rate Data for Electronic Equipnent,
ﬁ(r)ld t|)n l?ccordance W t h RADC-TR-7%-22,, Nonel ectronic Reliability

t ebook.
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e. Maiinttaiinsihiiitns. The PAPT systemwi |l have a nean time
to repair of not nmore than 30 minutes with no single restoration
exceeding 3 hours in duration. Mean periodic naintenance tine
for the PAPI system shall not exceed 2 hours per 3 nonths,
including routine inspection. These values are established based
upon the fact that each PAPT site will be outfitted with a one for
one spare line replaceable unit (LRY) in accordance with the
current PAPI nmai ntenance concept.

f. [Intetrchangesliiliitw. Al parts of the unit furnished
under a single procurement will be manufactured to a tolerance
that permts interchangeability of any part with a like part of
any other unit. In addition, all parts of units manufactured by
NBP wil| be interchangeable with Iike parts manufactured by AW

under the previous PAPI procurenent.

33. INTERFACES. The PAPT system has the capability of being
moni tored by the RMMB described in FAA—E—E‘&%_, Renot e Mai nt enance
Monitoring System Core System Segnment Specification, when
rovided. Its other renote nmaintenance interfaces have not yet
een defined, although the PAPT will interface through existi n%CC
LCU's with t he Mai ntenance Control Center (meq) and with the T
where installed). The PAPI shall also be interfaced wth the

CS described in specification FAA-E-27233, Renot e (Radi o) Contr ol
System and in O der 6850.2A.

a. Renote Mintenance Mnitoring Svstem. | nterfacing of the
L& with the RMB units and the MPS is normal |y acconplished via
the use of the built-in nodens_and the governirent furnished
equi pment (€FE) radio links. The LCO will be provided with a UHF
radio I'ink operati ng_ in the 406 to 420 Mz band. The frequencies
assigned for the radios are site dependent. Therefore, it is
I nperative that any proposed changes to PAPI | ocations be
initiated as soon as possible to place the proper radio at the
correct site at minimal cost. Oher interface criteria are

described in the remainder of this paragraph.

%) The MPS interface is designed in accordance wth EIA
Standard RS-232C wired as a synchronous data term nal equi pment
(DTE)),, dupl ex, type Dinterface. The MPS interface is wired to a
rear nounted fennl e MIL~C-24308 (VS 1872%) connector. The data
rate across the MPS interface shall be 2400 bits per second (bps).

_ (2) The LCU and the RMB termnal interfaces are both
designed in accordance with ELA Standard RS-232C, wired as.
asynchronous data interfaces, use even arlta;, and automatically
adjust to the follow ng baud rates: 1i@, 150, 300, 120@, 240®,
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480®, 960®, and 19,200.. The termnal interface is wired to a
front panel mounted femal e connector, MS 1872%, in accordance with

MIL~C- . ASCII characters received via the termnal interface
shal | %530 be transmtted, i.e., echoed, as the characters are
received.

~(3) Nornmally, the data interface between the LCU and
each equi pnent RMB is a hal f-duplex, 2400 bps, nultipoint data
radio link. However, provision to operate via a point-to-point,
hal f - dupl ex, two-wire phone |ine is also available by means of

wirestrapping. M ninumphone line quality in this configuration
shal | be 3002 (AT&T Tariff FCC-261) per Bell System Techni cal
Ref erence Publication 41004, or equival ent. I nce AT&T FCC-260

has been replaced by AT&T Tariffs 9, 10, and 11, the current |ine
equi val ent is channel éége 5 conditioned C-2 with protocol type NO
of AT&T Publication 43202. The line may be unconditioned (basic)
I f the modenms can still transmt 2400 bps at an acceptable bit
error rate. Order 6000.22, Mai nt enance of Two-Point Private

Lines, is scheduled to be updated to provide guidelines for
rsqu&r%? | ine characteristics to renove dependence on the AT&T

st andar d.

(4) In addition to the interface characteristics
described in this Rar%&£?ph, the £t€O will also be capabl e of
interfacing with the I n accordance with EFA Standard _RS-232C
wired as a synchronous, DTE, duplex, type Dinterface. The DIE
interface shall have the capability to utilize either the built-in
modem for transm ssion or an external nodem neeting the
requi renents of FED-STD-100%& (except paragraphs 2.2 and 2.4 and
associ ated subparagraphs). Data rates across the DTE interface
shal | be programmmabl e to 240®, 4800, 960®, and 19,200 bps.

_ . Renote Control Interface Unit. The renote contro
interface unit provides the PAPI systemw th connectivity to two
external renmote control systens. e of these, the Renpte Radio
Control System (RRCY) described in FAA-E-2/233, provi des control of
the PAPT Systemto an operator in the ATCE. The other, descri bed
i n Advisory Circul ar AC 150/534%-409%, S?eC|f|cat|on [~8%, Radi o
Control Equi pment, provides control of the PAPI system at an
unattended facility to the pilot via an A/G receiver. The renote
control interface unit is not_PrOV|ded with the PAPI system and
must be purchased separately if required.

c. Renote Mnitoring Subsysitem. The PAPI RMB consists of
vol tage and current sensors, cabling, connectors, the mounting
hardware necessary to route required sanples of signals and
control functions to the mounted units of the PAPT RMS, and a data
acqui sition system The data acquisition systemconsists of a

Chgp Page 15
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CHAPTHIRA .  PRQIECT SCHEDULE AND STATUS

40.. PRQIECT SCHEDULES AND GENERAL STATUS. The procurenent of
the PAPT wth RMB 1s divided by fiscal year.

41. M LESTONE SUMVARY SCHEXMILE. The current mlestone schedul e

is shown in Table 4-1, MTestone Summary Schedul e. PrO{ect
events are scheduled in relationship to the date of contract
award. The dates listed are for those m|estones conpleted or
anti ci pat ed.

TABLE 4-0.. M LESTONE SUMVARY SCHEDULE

EVENT DATE
NBP
Contract Award 1/8/93
Test and Eval uation Master Plan 6/23//94
Appr oved
Shakedown Test Pl an Approved 6/25//94
| ntegration Test Plan Approved 6/25//94
First SystemDelivery to Test and 6/13//94
Eval uation Site
Qperational Test and Eval uation Begins 7/18//94
Finish System Integration & Checkout 9/12//94
Fi nish Integration & Shakedown Tests g/25//94
First System Delivery FAA Logistics 10/12//94
Cent er
Last System Delivery FAA Logistics 12/31//%94
Cent er

42.. | NTERDEPENDENCI ES AND SEOUENCE. Delivery of PAPI systens
under the NBP contract are scheduled to begin in Qctober 1994.
The follow ng projects were identified as having

I nt erdependenci es with the PAPT project.

g%qug Page 17
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a. The Airport Cabl e Loop Program This program
establishes a network wth all of the airport's power and control
cables. The PAPT will precede the Airport Cable Loop Program at
sone | ocations which mght lead to their being dropped from
controldcable | oops, although power cable | oops may still be
required.

~ b. The Aﬁzgggg Tel ecomuni cations Program This program
wi |l establish the specifications and criteria for a reliable and
flexible distribution systemfor |ow activity and mediumactivity
airports. The Alrport Tel ecommuni cations Programis related to
all airport projects which require buried cable for control
S|Pnals or conmuni cations between sites. The Airport

Tel'econmuni cations Program investigates frequency interference
and alternative comrunications nedia within the ita

Investment Plan. The PAPI inpacts this programonly in the

| andi ng area since the PAPI does require sone buried cable for
the system to function.

c. The Renote Miintenance Mnitoring System The RMMS
pmo?mmm has been devel oped to provide nai ntenance nonitoring and
control equipnent for FAA facilities so that perfornmance
monitoring, certification, and control could be acconplished from

centralized work centers. In sone cases, the RMMB program na
not be fully inplemented until sonme time after installation o
t he PAPT syStem has been completed. In these situations, the

reduction 1n the frequency of on-site maintenance visits derived
fromthe integration of the PAPL RMB with the RMMB may not be
realized until some time after the PAPI has been installed.

43.-49. RESERVED.
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. (6) Testing. Reviewing and approving manufacturers'
equi pment test procedures. Establishing requirenents and
approving plans for T&E of engineering activities of the FAA
Techni cal Center.

(7) Installation. Managing installation activities for
current and future systens to assure a high |evel of system
per f or mance.

(8) Accemfttamge. Providing research, engineering,
devel opnent, design, and systens anal yses associated with
acquisition and acceptance of hardware and software.

c. Navigation and Landiimgr Engi neering DiviSion (23W8-600)). .
ANN-600 i s responsible for providing the support/resources for
the engineering, acquisition, and inplementation of navigation
and visual systemns.

d. Associate Program Manager for Engineering (APME) PARIT.
The APME for the Visual Aids Programis the principal elenent of
ANN-600 responsi ble for dlrectlngh nanaglng,.and I ntegrating
engineering activities for the PAPL. In addition, the APME
prepares technical installation instructions, nanages in-transit
material for construction and installation, and malintains
currency of material systems and control over equipnent
i nventory.

e. Contracting Officer's Techni cal Representatiive (COIR)
The P&1 COTR Is the principal element responsible for providing
en !neerlg% advice and consultation to the contracting
oftricer (CO during procurenment and review ng contractor
requests, contractor docunentation, and progress payments.

f£. Associate Program Manager for Testing (APMI) (ACD-11®)) .
The APMEL, ACD-h, w [ | assune all testing responsibilities as
contained in Order 1810.4®, FAA NAS Test and Eval uation Poli cy.
These responsibilities include preparing test plans, procedures,
and reports; coordinating wth Air Traffic, AE, the program
office, and other users to devel op Operational Test and _
Eval uati on (QT&E) test requirenents; preparing and coordinating
test related programdirectives; directing the conduct of _
OT&E//id timry; and supporting acceptance testing at the first

field site.
. Associate Program Manager for Logistics (APMI)
sAAM%%QPL. The APML is responsible for ensuring all applicable
| LS el enent requirenents are managed and integrated Into new
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NAS subsystens and equi pnents and facilities in a manner which
provides for total life cycle supportability.

h. Associ at e Prostam Manager f or Conttactiimer (APMI)).
(ASU-31@).. The APMC Is a COwth the authority to enter into,
admnister, or termnate contracts and nake rel ated
determinations and findings to the PM

oci at e Program Man: f A
ASqumm | S respon3|ble for the perfornance of factory |nspect|on
of the PAPT systemand will assign an APMQ and a Quali
Reliability Oficer (QRO) at the tinme the contract is amarded
The APNQ wi I | provide supPort to the programoffice and is the
central point of contact tor quallty assurance matters between
t he programoffice and ASU-40M h e QRO Is the FAA's
representative at the contractor’ faC|I|t¥ and i s responsible
for verifying the acceptability of the contractor's quality
assurance system Perforn1ng i nspections and test w tnessing, and
accepting or rejecting itens submtted by the contractor in
accordance with the ternms and conditions of the contract.

51. PRQIECT CONTACTS.

a. ProsramDirector for Navigation and Lamdii
Dond¥d A . Stadidlesr, Acting ANN-|1, Federal Aviation

Adm ni stration, 2100 2nd Street, SW, Washington, DC 20588,
FTS (202) 267-653%.

b. Progrram Managet for Naviigatiiom. Charlles B. Ochom,

mBB00, Federal Aviation Adm nistration, 2100 2nd Street, SW,
Washi ngton, DC 20888, FTS (202) 267 BT .

c. Navigatiion and Vi sual Svstens Engineeriing Di vi Si on
Mand&sr Riall F. Sl oan, ANN-G), Federal Aviation
Adm nistration, 2100 2nd Street, SW, Washi ngton, DC 20533,
FTS (202) 2676534 .

d. Associate Progtam Manager for Enciimeesiingy, PAPIT.
Set h Cousilarr;, ANN-G), Federal Aviation Adm nistration,
2100 2nd Street, SW. \ashi ngt on, DC 205%&, FTS (202) 267-1861 .

Re

Contractins O ficer Techni cal Represemitattixes.
Set h Oousﬂar, ANN-GOf), Federal Aviation Adm nistration,
2100 2nd Street, SW, Washington, DC 205%%, FTS (202) 267-1&H1 .
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and policies for supply support requirenents, naterial
managenent, project mterial, field |ogistics mnagenent,
catalogi ng, 1nventory nanagenent, environmental issues, and
reutilrzation and disposal

f. Contracts Division &A03000). ASU-300 perforns

cost/price analyses of the contractor's proposals and
partl%hgates as a menber of the Source Eval uation Board on PAPI
wth procurement subject to the CO.  I'naddition, ABH3W0
provi des procurement support for the PAPI prggranland adm ni sters
contracts for the PAPT wth RMS equi pnent. U-300 al so
de3|8£$tes a COwho is responsible for all contractual matters.
The is the only individual authorized to approve contract
changes inpacting price, delivery, or schedule.

_ @s Industrial Eﬁvisigné?ﬁﬂ%%%@L.A$Uzuma perfornms factory
i nspection of the PAPT with . 400 a55|%ns'a QRO at the
time the contract is awarded. The QROis the FAA's _
representative at the contractor's facility and is responsible.
for verifying quality control. The QRO is directed by FAA policy

and procedure and by the terms and conditions of the contract.

h. FAA logistics Center (AML).. AML accepts deliveries of
PAPT systens from the manufacturer, manages the di ssem nation of
PAPI systems to the regions, provisions Spare parts for the PAPI
system provi des exchange and repair service for faulty LRU's
returned fromsite maintenance activities, and maintains the
technical data for the PAPT system

i. FAA Acatteg (#A). AMA-400 schedul es and teaches
organi ¢ FAA mai ntenance training courses for AF site-I|evel
mal nt enance technicians and updates existing training courses
when required. AMA-500 provides training for air traffic

personnel in the form of a system user guide.

Airwav_Facilities Training Division (AFZ-100)).. AFZ-100

5 ; ' ' ( -
coordinates with the FAA Acadeny to ensureA%ha& AF training
requirenents are net in a tinely mnner. 2-100 contr ol s “quot as
for the training courses, provides the Acadeny with quota

spreadsheets for each training class, and provides travel and per
diem funding for students.

k. 1 g andar d eI Vi InNi ng and Ir a AN3
Branch (AFS-12).. AFS-12 nmnages the prioritization and
val idation of equipnent and facilities for the PAPT program

Eygpsg Page 23
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1. Ofice of Aviation System Standards, Flight Procedures &
| nspection DviSion (ZVN-200).. AwwZ2ZI® i S responsiple for |
providing the coordination to acconmplish the followng functions:

(1) Providing the support necessary for acconplishing
the prelimnary (preparatory) and comm ssioning flight
I nspections, as specified in the PAPI Master Test Pl an.

(2) Determning if the operational status of a facility
or systemis in accordance with the established tolerances.

3) Certifying the facility or system for operationa
use in thé kAS when gllgoperational yequirg%Ents havel%een met .

m. Airport Technollosv Branch(AKEL1MQL. ACD-110 provi des
an ABMT who provides test support 1n accordance mnt% ?#Hér
1810..48. As part of this support, AgwA1L® wites test procedures
for and perforns NAS integration testing. The Air Traffic
Control Sustaining Engineering Division, Mintenance Automation
Progr am (ACN-100D)) assi sts AQE® with these activities for R

testling

n. Navigation/Landi ng Life-Cvelle D vi Si on (arM66000)  The
APML | s responsible Tor the managenment of the NAILS program
which includes eight elements: maintenance planning; direct-work
mai ntenance staffing; maintenance support facilities; supply
support; packaging, handling, storage, and transportation
support equi pment; technical data; and training, trainin
support, and personnel skills. The APML organi zes, schedul es,
and chairs all NALLSMT meetings and devel ops, publishes, and
updates the Integrated Logistics Support Plan (1iSB)..

o. FAARegiiomall Offices. The FAA regional offices through
establ i shed admnistrative structures coordinate with all
responsi bl e parties to assure adequate funding, establish system
conmm ssi oni ng/ service availability dates, aSS|gn.pro+ect field
representatives, —and detern1ne,utllyty availability tfor the PAPK
system The regions also provide field engineering, as required,
to support preparations for the installation of the PAPI system
and the installation of RRCS equipment to nonitor/control fthe
visual aids, order government furnished materials for tools and
test instruments to support installation and acceptance, tailor
installation drawings to be site specific, initiate work orders
and travel authorization, and a§S|gn field personnel. |f AG
radio control equipnment 1s required, the region will purchase the
unit. The follow ng regional offices are réesponsible for the
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system The regions also provide field engineering, as required,
to support preparations for the installation of the PAPI system
and the installation of RRCS equipment to nonitor/control fthe
visual aids, order government furnished materials for tools and
test instruments to support installation and acceptance, tailor
installation drawings to be site specific, initiate work orders
and travel authorization, and a§S|gn field personnel. |f AG
radio control equipnment 1s required, the region will purchase the
unit. The follow ng regional offices are réesponsible for the
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I nspection (JAI), providing the sector all data necessary to
prepare warranty failure reports on itens failing prior to JAI,
supporting the preparation of the FRDE, and providing regional
AF division representatives for participation in the JAl.

~ {fi) Establishing and maintaining a followup file
for nDn|tor|n? and clearing all JAI report exceptions, review ng
all JAl reports and followup reports for accuracy, conpleteness,
and proper distribution, taking approPrlate and timely actions to
clear JAI report exceptions, and identifying additional sources
of funds or initiating budgetary action, as necessary, to clear
exceptions.

_ ~ (2) Regional Aiitperttss Di vi sion. Coordinating the
i dentification of each PAPI systemon the airport sponsor's
approved |ayout plan in accordance with the requirenents of
section 511 (a)(1%) of the Airport and Airway | nprovement Act.

(3) Airway Facilities Sector.

_ (a) Review ng contract docunments and engineerinﬁ
pl ans during the engineering phase and providing conments to the
regi onal AF division,

_ () Providing personnel as required at appropriate
times throughout the project to witness and/or participate in
construction, installation, tuneup, tests, and collection of
technical reference data.

. (d)Cbord[natingFthe rel ease of equi prent
currently in use to regional di vi sion establishment personnel
for use in the project.

o ~(d) Maintaining properly those components of an
existing facility which are unaffected by an inprovenent project.

_ (&) Ensuring that nodiifiesttienl Q2 ss and
documentation are current on installed equipnment for the purpose
for which the equipnment was being used prior to the project.

o (£) Providing a representative to serve as the

%0|nt acceptance board chairperson and other qualified personne
or participation in the JAI, preparing and distributing the JA

report, and assum ng maintenance responsibilities and

custodi anship for facilities, systens, or equipnment at the

concl usion of JAI.
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FI GURE 5-1.. PROGRAM RESPONSI BI LI TY/ COORDI NATI ON MATRI X
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k. Oder 6850.2a, Visual Cuidance Lighting Systenmns,
Decenber 17, 1981.

1. Order 6950.2C, El ectrical Power Policy | nplementation
Netriomal Al r space System Facilities, Novenber 1987.

“m. MI-STD-46d01, El ectromagnetic Em ssion and Susceptibility
Requi rements for the Control of Electromagnetic Interference,
Cct ober 15, 1987.

n. MIT-HDBK-2U7B3, Reliability Stress and Failure Rate Data
f or Ellectronic Equi pment .

o. RADC-TR-7%-22, Nonel ectronic Reliability Notebook.

p. Mr~C-24308, Ceneral Specifications for Electrical
Connectors.

. ErA-RS28%2, Interface Bet ween Data Term nal Equi prent
and Dgta Communi cations Enploying Serial Binary Data Interchange.

58.-59. RESERVED.
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CMRAMRTHER/7.  DEPLOYMENT

70.. GENERAL DEPLOYMENT ASEHCTS. Deploynment of PAPI systens is
conducted by the FAA Logistics Center at the Aeronautical Center
and the FAA'regions. As regional funds beconme avail abl e,
requests fromthe regions to satisfy airport requirements are
honored by the FAA Logistics Center. The PAPI with RMBis

shi pped by the FAA Logistics Center to the site where it is
stored for installation. Installation of the equipnent is the
responsibility of the region. The PAPI Depl oynent Readi ness
ger\]/ldevlv (DRR) schedul e is shown in Table 7-1,, PAPT wi t h RMB DRR
chedul e.

TABLE 7-.. P¥F WETHRMSDERSCGAEENITE:

EVENT DATE
ANED)

Delivery to T&E Site 06/13//94
Shakedown Testing Conplete 08/31//%94
Final Report to Assoc. Admin. 09/22//%94
Excomm Meet | ng 10/06//94

71. SITE PREPARATION. The regions are responsible for preparing
the sites where PAPT equipment will be installed. Site _
preﬁaratlon i ncludes planning for installation and integration
with the RRCS at both the tower and at the runway |ocation.

Consi derations for site preparation include weather conditions
and concurrent construction activities.

72.. DELIVERY. PAPTI systens will be shipped to the FAA Logistics
Center and w || be available to the regions under the constraints
of fiscal year funding. The FAA Logistics Center ships equi pment
to the regions as requests are made and in accordance with the
gyantltles called out in the project status report (PSR)..

ected delivery dates are contained in Chapter 4.

r o]

Inp1enentat|on of "the NBP buy is scheduled to be started bY
Cbt?Per 12, 1994.. Systens will be delivered at a rate of ten per
nont h.

73.. INSTALLATION PLAN. The FAA regions shall coordinate the

receipt, installation, and_evaluation of all equipment required
to formthe PAPT system The PAPI with RMB shall be installed in
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accordance with national standard draw ngs and standards revised
to fit the individual site. The regional office shall coordinate
the conplete installation, alignment, and operational tests on
all identified PAPI interfaces to assure full compliance with FAA
SPeplflcatlons and performance. The initial review and approva

of installation drawings will be acconplished during the _
shakedown testing at the designated test site. 'UPOH conpl etion
of this testing, final instalTation standards will be provided to
the regions. he contractor shall provide engineering support
services for on-site advice, including technical supervision to
FAA technicians and the installation contractors concerning the
proper interfacing of the A/G receiver, RRCS, TOOC, and to
the PAPT with RMB when required. Performance analysis and
eval uation reports shall be forwarded to the FAA regional office
for acceptance.

74. CONFI GURATI ON MANAGEMENT PLAN. Configuration

Management (CM) is the process used to identify and document the
functional and physical characteristics of a configuration item
control changes to those characteristics, and record and report
change proceSS|n%_and i npl ementation status. Configuration itens
of concern for this inplenmentation are the LHA and PCA which
contain enbedded RMB with interface nodem RS-232 ports. The QM
discipline shall be aBplled to all configuration items included
in the PAPT with RMB baselines to ensure COHPatlblllty bet ween
elements within the PAPI with RMS. Al additions and changes to
the PAPT with RMB baselines shall be proposed in the formof a
case file and shall be reviewed for recomnmended approval or
dlsaﬁproval by a configuration control board (@CB).. All changes
to the NAS sife design baseline, the LHA's, PCA, and the RMB

I nterface nust be processed and approved by the Navigation and
Landi ng CCB.

a. Aeouiisiition Phase COnfi%uration Managenent . The
Naviigation and Landi ng CCB control s the establishment of and
changes to the PAPT wth RMB baselines durlnq the acquisition
phase. For PAPT with RMS matters, the CCB will include nenmbers
o I o T Y g T~
AFS-40f), ASU-300), ASU-40(), ANC-h, AOW-H0D), ATR-10f, the SEI
contractor, and the Configuration Managenent Division, ASE-20.
The ANN Q3 is responsible for ensuring that the functional,
performance, and interface requirements allocated to the PAPT
with RMB subsystens are reflected in the baselines and_in an
changes to those baselines until Product acceptance. The ANN CCB
is al'so responsible for ensuring that baseline documentation is
accurate and reflects PAPT with R#S operational requirements.
The responsibility for the functional and allocated baselines
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will remain with ANNCl throughout the PAPT |ife cycle. The
transition of configuration managenment responsibilities
associated with PAPT with RMB products occurs at acceptance by
t he ANN CCB designated representative of the contractor's
delivered, installed, integrated, and tested product. Product
acceptance is based on successful operational readi ness _
dermonstration (ORD) of the conplete PAPI system Configuration
management accountability for the product baseline renmarns the
responsi bility of ANN-1 until achieving |ast ORD. Follow ng |ast
ORD product acceptance, the change confrol functions for the
roduct transition fromthe ANN to the Maintenance

ngi neering (ME) CCB.

b. Opetatienal]l Support Phase Configuration Managenent.
During the operational support phase and for the entire
life-cycle of the inplenented hardware enhancenents,
conflﬁuratlon management functions w Il consist of naintenance
and change control managenent of site as well as product
baseline.. The ME CCB assumes baseline and change control
managenent of the LHA, PCA, and the RMB interface hardware and
software products, associated peripherals and documentation
follow ng | ast GRD via Menorandum of Agreenent ﬁMWgAPThe,ME CCB

e

I's responsible for change control nanagenment of t PI w'th RNB
Rgoduct basel i ne by MOA. Product baselines are maintained by the
Nat i onal Al rway Systens Engi neering Division (#05-200) per sonne
inthe field. "The contractor shall provide eng!neerln?_changes
to AOS-200 when the changes are released and prior to field

i mpl enentation. AOS-200 shal | evaluate the changes and approve
the change for field inplenentation via a case file. The QM
anﬁtlons assigned to the ME CCB are described in the ME CCB
charter.

75.-T®. RESERVED.
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CHAPTHIR®R . VERI FI CATI ON

80.. FACTORY VERI FICATION. The contractor perfornms a series of
tests 1n accordance wth the requirements of the contract, the
equi pnent_ specification, FAA-G-2000@e, El ectroni c Equi pnent,
General Requirements, and other docunents prior to acceptance of
the equipment by the FAA.  These tests, design qualification
tests, type tests, and production tests will denonstrate that al
hardware, software, and all Eerfornance requi rements are net
before the FAA accepts a PAPI systemfromthe contractor.

81. cHHEOWOUT. FEach PAPTI will be shipped fromthe contractor's
facility wth a conplete set of EqU|ﬁnent I nstruction Books.

After installation of equipment by the regions, FAA personnel

wi || conduct checkout tests in accordance with the contractor
devel oped equi pment instruction books. The procedures to be
followed will include testing of electrical interfaces,
mechani cal hardware and dla?nostlc capabilities, verifying system
and renote mai ntenance moniforing pertornance, and verifying
na}Ptenance capability and adequacy of support hardware and

sof tware.

82. CONTRACTOR | NTEGRATI ON TESTING Not applicable.
83.. CONTRACTOR ACCEPTANCE | NSPECTI ON. Not applicable.

84. FAA INTEGRATION TESTING These tests are conducted to
verify that the PAPI system has been integrated as specified and
that 1t can interface with the Sﬁe0|f|ed external systens.
Included are tests that verify the operation of nultiple
interfaces and integration wth other systems in the operational
environment. At this point in time, the PAPT system shoul d have
been adapted to parameters of the operational equipnent wth
which it nust interface.

85.. SHARRGOMRT AEEINVAR . Syst em shakedown is the critical
period of testing that 1s perforned after the FAA takes ful
responsi bility for equipnent/systens and software fromthe
equi prent  manufacturer.  Shakedown testing will verify and
validate all PAPI systeminterfaces at each operational site.
Eval uations to determne the adequacy and acceptability of
procedures and operations to denmonstrate an initial operating
capability shall be acconplished prior to system shakedown.

st em shakedown ends when JAl activities begin. During system
shakedown, tests and checks are conducted on the autonated system
to verify that it functions properly, neets operational
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CHAPTEIR®. INTEGRATED LOGQ STI CS SUPPORT

90.. MAI NTENANCE CONCEPT. The mai ntenance concept for the PAPX
system shal | consist of both site and FAA Logi stics Center

repair. FAA maintenance technicians will replace PAPT with RMB
conponents down to the LRU and may performlimted
repair/corrective and preventative maintenance functions as
required, on-site. FAA Logistics Center maintenance will consist
of receipt and repair/replacenent of failed LFRUS.

91. TRAINNG The training programfor the PAPI system consists
of a site-level maintenance course covering the _
renoval /repl acenment at the site |evel and conponent |evel repair
training for FAA Logistics Center technicians. Site-level
tralnln% requi rements are met by FAA Course 40144, Precision
Approach Path Indicator (PARID)) with Renote Monitoring _
Subsystem @¥®).. Training course graduates are ableto configure
the PAPI systemfor normal operation, troubleshoot and repair the
systemto the LRU | evel andAgerforn1and_docunent all periodic

mai ntenance.  Training on PAPT LRU repair for FAA Logistics
Center technicians has been conducted previously. Due to some

m nor design changes in the PAPT RMS, a one tine tralning course
covering conponent |evel repair of the new LKUIS contained in the
redesi gned PAPT RMB will be required. The training will be
conducted at the contractor's facility prior to system
de?loynent. FAA Logistics Center course graduateS wll possess
sufficient know edge to troubl eshoot and repair all LRU's to the
conponent |evel.

92. SUPPORT TOO S AWBR TEST EQUEIPMENT. PAPI system support tools
and test equi pment consist of both site and FAA Logistics Center
| evel support and test equi pnent, including all common and
special tools, as well as any connectors of other interface
devi ces necessary to connect the suPport equi pment to the end
itemor unit under test. Site level test equipnment is supported
at the AF sector office having responsibility for the visual aid
facility. FAA Logistics Centér level test equipnent is supported
bY the 'FAA Logistics Center. The contractor will provide a |ist
of the conmon and special tools, test/support equipnent,
interface devices and connectors required for na|nta|n|ng PAPT
with RMB equi pnent at the site |evel of maintenance. Spécial
tools, test/support equipnent, and/or interface devices required
to support the PAPL with RMB will be kept at a minimum  Specia
tools or test equipnent required for initial adjustments

i.e., aimng instrument), testing, and/or maintenance of the
ABT Wi th are provided with the equipnent.
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99.. POUNBMENT NOT FURNI SHED. Mintenance data ternminals for
| ocal control and monitoring of the airport RMB are not provided

t hrough the equipnent contracts or through the program office.
This eqafymesait i S provided by the Mintenance Automation Program
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Appendix 1
APPENDI X 1. LI ST OF ACRONYMS AND ABBREVI ATl ONS

ac Al ternating Current
A/G Air-to-Gound

AF Airway Facility

v i) Anmperre

APNC Associ at e Program Manager for Contracting
ARNE Associ ate Program Manager for Engineering
APML Associ ate Program Manager for Logistics
APND Associ ate Program Manager for Quality
APNT Associ ate Program Manager for Testing
ATCIr Air Traffic Control Tower

bps Bits Per Second

CAT Contractor Acceptance |nspection

CCB Configuration Control Board

CCD Configuration Control Document

CM Configuration Management

co Contracting O ficer

COTR Contracting Oficer's Technical Representative
de Direct Current

DRR Depl oyment Readi ness Revi ew

DIE Data Term nal Equi prent

FAA Federal Aviation Adm nistration

FRDF Facility Reference Data File
GFE Government Furni shed Equi pment

Hz Hertz

ICAO International Cvil Aviation Organization
ILSP Integrated Logistics Support Plan

| CC Initial Operating Capability

JAT Joint Acceptance |nspection

kHz KilloHettz

Lco Link Control Unit

LHA Lanp Housing Assenbly
LRU Line Repl aceable Unit

MCC Mai nt enance Control Center

VE Mai nt enance Engi neer

wHz MegaHettz

MOA Menor andum of Agr eement

MPS Mai nt enance Processor Subsystem

MIBF Mean Time Between Failure
NAILS National Airspace Integrated Logistics Support
NAIrESMr NAI LS Managenent Team

NAS National Airspace System
NBP New Bedf ord Panotamex
ORD Qperational Readi ness Denonstration
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